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PROPOSED SYLLABUS IN ALGEBRA.* 

By Chas. F. Wheelock, 
Assistant Commissioner for Secondary Education. 

This syllabus in algebra is in the main a reprint of the ten- 
tative syllabus issued in February, 1919. A few changes have 
been made in response to criticisms received. 

This syllabus has not been adopted ; it is still in the tentative 
form and further criticisms are solicited. Such criticisms should 
be submitted at an early date. 

Questions in elementary algebra for the examinations in Jan- 
uary and June, 1920, will follow this outline, but they will not 
include any topics omitted from the syllabus of 1910. Questions 
in graphs will be introduced but will be optional questions. 

Since arithmetical and geometrical progressions are required 
for admission to many colleges, the examinations in intermediate 
algebra and in advanced algebra will each contain questions in 
progressions and logarithms ; but these questions will be so ar- 
ranged that the pupil may exercise his option as to which he 
shall take in each case. 

Elementary Algebra. 

In the following syllabus the work of the preceding syllabus 
is simplified (1) by the omission of several topics of relatively 
little value; (2) by making the existing requirements more pre- 
cise; and (3) by improving the classification of the material, 
particularly with a view to showing the uses of algebra. The 
work is increased only by the requirement of a subject already 
taught in practically all schools — the elementary statistical 
graph, with which everyone must be familiar in order to read 
intelligently or current literature. 

The sequence given in the syllabus has only a general relation 
to the sequence in which the topics should be presented. For 
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Education. 
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102 THE MATHEMATICS TEACHER. 

example, the equation should be briefly treated early in the 
course for the purpose of increasing the interest of the pupil 
and of showing certain of the uses of algebra. In this introduc- 
tion, it should be applied practically, as in the derivation of one 
formula from another and in the solution of suitable prob- 
lems in arithmetic. The subject should be reviewed and ex- 
tended at a later time. 

Algebraic Language. 
i. Representation of numeric expressions algebraically. 

For example, represent algebraically an even number, an odd number, 
a fraction, the sum of the squares of two numbers diminished by twice 
the product of the numbers. 

As a second type of illustration, if a boy is x years old at present, how 
old was he 7 years ago? How old will he be 10 years hence? If his 
3ister is twice as old as the boy is at present, how old will she be 5 years 
hence ? 

As a third type, express d dimes as dollars ; as cents. If a boy goes to 
a store with $5 and buys x articles at c cents each, how much change 
should he receive? Express the results in cents; in dollars. 

Since such work is a direct and necessary preparation for the 
statement of problems in algebraic language, teachers are ad- 
vised to introduce rapid oral drill of this nature at frequent in- 
tervals throughout the course. Simple problems of this nature 
can easily be made from the problems given in any good oral 
arithmetic. They should include questions involving price, per 
cents, rate of speed, and the subjects usually considered in the 
work in simple equations. 

2. Representation of mathematic relations by means of alge- 
braic symbols. 

For example, represent algebraically the equality existing between the 
difference of the squares of two numbers and the product of the sum 
and the difference of the numbers. 

3. Translation of algebraic symbols into words. 

For example, translate into words the symbols a = *r 2 , where a stands 
for the area of a circle and r stands for the radius. 

4. Expression of the ordinary rules of arithmetic as algebraic 
formulas. 
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For example, express algebraically, using initial letters, the fact that 
the interest on a sum of money is equal to the product of the annual 
rate, the number of years, and the principal; thus, i = prt. 

As a second type, the dividend less the remainder is equal to the 
product of the divisor and quotient; thus, d — r = dg. 

5. The correct use of the common terms of algebra. 
For example, monomial, polynomial, coefficient, and exponent. 

Elementary Graphs. 

1. Representation of simple statistics by graphs, only two 
variables being introduced. 

For example, letting the horizontal axis represent the days and the 
vertical axis the attendance, represent by bars of proper length the class 
attendance given by the statement that on Monday it was 30; on Tues- 
day, 32; on Wednesday, 28; on Thursday, 30; on Friday, 26. Also, let- 
ting the horizontal axis represent the years and the vertical axis the 
population, represent by a curve the growth in population of" a village 
given by the statement that in 1900 if was 1200; in 1905 it was 1300; in 
1910 it was 1450; and in 1915 it was 1700. 

2. Represent graphically the formula c = 2irr, representing c 
on the vertical axis and r on the horizontal axis. 

3. Ability to interpret a graph. 

For example, state what the graph of c = 2*r shows with respect to 
the rate of increase of c as compared with r, and similarly for the graph 
of a = vr 2 . In the former, case it should be observed and stated that, c 
increases at the same rate as r, but in the latter case a increases much 
more rapidly than r. 

For example, from the curve showing growth in population determine 
the approximate population at any date between, the ones given in the 
table. Also, and conversely, show from the curve the approximate time 
when the population was represented by a number not given in the table. 
Also extend the curve properly so as to be able to make approximations 
concerning the population, say, five years from now. 

Negative Numbers. 

1. Graphic representation of positive and negative numbers. 

For example, represent on a straight line the points corresponding to o, 
+ 3, and — 4. 

2. Concrete illustration of the use of negative numbers. 

For example, how are 20 degrees above zero and 30 degrees below zero 
represented ? 
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3. The ability to perform the four fundamental operations 
when negative numbers are involved. 

For example, find the results of the following : — 7.1 +' 16.3 ; — S l A 
+ (— 9H); 8.3— (2.6); —37 — 4-3; —52— (—16); —6.3X2.4; 
— 3HX(— 2Y 2 ); — 4.8H-3; 4-5 -H(— 3); — 6.8-i-(— 0.2). 

Fundamental Operations. 

1. Addition of monomials and of polynomials. 

For example, add 7a 2 , 30^, and — 4a 2 ; add 70®, + sab — 4i> 2 and 
i6ab + gb 2 ; add ax 3 , bx 3 , and — 3cx 3 . 

2. Subtraction involving monomials and polynomials. 

For example, from I7^ 3 — ;r 2 :y + 2;ry 2 — y 3 , subtract — x 3 — 2* 2 y 
+ 2*y 2 ; from ax 2 + bxy — cy 2 , subtract px 2 — qy 2 . 

3. As special cases of addition and subtraction, the removal 
of one set or at the most two sets (one within the other) of. 
parentheses or other symbols of aggregation. 

For example, remove the following symbols of aggregation and sim- 
plify without changing the value of any expression: o — (2a — b) ; 
a 2 +(za— 1); ye 2 — [2x + (x 2 — x) ] ; 54m 2 — [7.2m 2 — (m 2 — 3) 
+ 7];a 3 +[a 3 +(a 2 -i)]. 

4. Multiplication of ordinary algebraic expression. 

For example, multiply 4a 2 b by — 0.506 ; 4a 2 + b 2 by a 2 — 3b 2 ; x 2 + 2jtj> 
+ y 2 by x 2 — 2xy + y 2 ; x 3 + $x 2 + 3x + I by x 2 + 2x -f 1. 

5. As a special case of multiplication the pupil should be able to 
state at sight simple products of the types indicated by such symbols 
as (x-{-a)(x — a), (a-\-b) 2 , (tw + fc) 2 , (ax-\- b) (ax — b), 
and (x -+- a) (x + b) . 

6. Division by a monomial, a binomial or a trinomial. 

For example, a*b 2 c s ^-a 2 bc 5 ; (a 2 — 3o 2 6 + 3a& 2 — b 3 ) -H (a — 6) ; 
($x 3 + x 2 + iox— 7) -a- (x 2 + x— 1). 

7. Checks. Any of the four fundamental operations may be 
checked by reducing the problem to a corresponding numerical 
problem. 

For example, check the subtraction: (5* 2 — 2x — 6) — (3# 2 + 7#' — 9) 
= 2x 2 — gx -\- 3. Assign to x any value, say 2, the minuend = 10, the 
subtrahend = 17, the difference = — 7. As 10 — 17 does equal — 7, the 
work is probably correct. 

8. In all the operations the pupil should be shown the relation 
of algebra to arithmetic. 
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For example, the arithmetic addition indicated by the sum of 7t + 3" 
and 5* + 2«, if t = 10 and « = 1, is 73 + 52 = 125 ; the arithmetic opera- 
tion indicated by (3* -f- u) (4* + 3«) = I2f 2 + 13^ + 3M 2 , if t = 10 and 
« = 1, is 31X 43 = 1200 + 130 + 3, or 1333. 

9. The evaluation of formulas. 

For example, in the formula a = y 2 h(b + b'), find the value of a when 
h = 6, b = 4, and fc' = 5J4. 

.Facfonngr. 

1. Monomial factors. 

For example, factor the expression y 2 hbl + yikb. 

2. Binomial factors of binomials in the form of x 2 — y 2 , 
where x, y, or both x and y may represent either monomials or 
binomials. 

For example, factor 16m 2 — 1; 2S^ 2 y 2 — 49a 2 ; (2a-f-6) 2 — c 2 ; (3m 2 
+ 1) 2 — (3» 2 — i) 2 . 

3. A trinomial square. 

For example, factor 4a 2 + 406 + b 2 , 1 — 6mn + gm 2 n 2 . 

4. Trinomials of the form ax 2 -\-bx-{-c that may be easily 
factored. 

For example, factor x 2 — 2x — 63, 5x 2 -\-2x — 7. 

5. Checks. See that your answer is a product, that each factor 
is prime and that your answer and the original may be put in 
identical forms by simplifying each. 

6. Factoring as an aid in the simplification of numerical work. 

For example, arrange 12.7 2 — 9& in a form more convenient for 
numerical computation. 

Fractions. 

1, Reduction. 

l()X 2 o 

For example, reduce the fraction . , , ^7— to lowest terms, and 

io> 2 + 24* + 9 

the fraction 2 __ to a fraction with a 3 + 3a 2 — 90 — 27 for its 

denominator. 

2. Permissible changes of sign in a fraction : 



For example, -\ = — = + 



+ 



* — 3 3~* 3 — * 

-2 + 2 



(*-l)(*-2) (*-!)(* -2) (l-*)(2-«) 

2 

"(I -*)(*" 2)' CtC - 
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3. The four fundamental operations with fractions, the de- 
nominators of the given fractions being expressions which may 
be readily factored. 

/ 1 a+ 2 2Q+I _ 0—3 . m n_ 

( ' a? — a a 1 — 30+2 a* — 20 'o— 66 — a ' 

(2) 



m*— 1 ^ m* + 2m* + 1 
m* + 



_ x -— ■ - — — - . 

1 ot* + m — 2 



. . P*- I off ^ P» + 2PQ - 8Q» 

«> P2-25Q 2 - 2i»- IIPQ+5Q 1- 

Simple (Linear) Equations both numeric and Literal Containing 
One or Two Unknown Quantities. 

1. Solution by any convenient method. 

For example, solve the equations 4* — 7 = 3* + 4; \x — 5 = \x + 9J; 
3.72* — 1.74 = 2.89* + 4.26, carrying the result to the nearest hundredth; 

Z ~ 3 6 = 4l + 5: 7* + 3? = 9 and 12* - 4.8? = 13; £ + £ = c and ^ - 
* 3* abb 

^=7c 

2. Solution for any letter in the simpler formulas of physics, 

arithmetic or mensuration, in terms of the other letters. 

For example, from the formula a = p(i -\-rt), find the value of t in 
terms of a, p, and r. 

Since at the present time the use of the formula is found in all 
lines of business and industry, teachers should recognize that 
this is one of the most important features in algebra. They are 
urged to become acquainted with the formulas of a nontechnical 
nature that are used in local industries and to introduce them 
into their class work in algebra. Such formulas are often well 
adapted to the work in graphs. 

3. Problems involving equations of the above kind. Such 
problems are adequately presented in most textbooks, but par- 
ticular emphasis should be placed upon those that are of a prac- 
tical nature. 

4. Checks. 

For example, is 1.7 the root of the equation 2x + 7 = 10.2? 

Roots. 

From the beginning pupils should be made familiar with the 
use of the fractional exponent as well as of the radical sign to 
indicate roots. 
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1. Numeric evaluation of radical expressions. 

For example, find the value of the expression aV# 2 — y 2 when a = 7.2, 
x = 4.8, and y — 3, carrying the result to the nearest tenth; find the value 
of the expression ^la 2 bc 3 d when a = 7, b = 27, c = 25, and d = 12; find the 

value of —p. when 0=5 and 6=7, carrying the result to the nearest hun- 

dredth; find the value of V9 + V16 — v8 — \'8i + V144, all such operations 
being limited to principal roots. 

2. Reduction of a radical expression to the simplest form. 

For example, reduce Vga 3 bc*d 5 to the simplest form for numeric 
computation. 

3. Addition, subtraction and multiplication of simple radical 
expressions. 



For exam ple, add V8 a 3 b a nd Vi8afc 3 ; from V(a + &) (a 2 — b 2 ) take 
V(o — &) s ; multiply Va 2 — T 2 by Va^f 406 + 3ft 2 . In all cases the 
results should be expressed in simplest form. 

4: Square root of a polynomial, the root having no more than 
three terms, and the square root of a number. 

For example, find the square root of x* — 2x 3 + zx 2 — x + % ; find 
the square root of 17.273 to the nearest thousandth. 

5. Practical applications to formulas involving radicals. 

For example, given the formula r = -v — , (1) arrange this in a form 

more convenient for computation ; (2) find v in terms of r from the 
given formula. 

Quadratic Equations in One Unknown. 

1. Solution of such equations by any convenient method. 

For example, solve the equations x 2 + i2x — 133 = ; 2x 2 — 15* = 27 ; 
I4x 2 + 6%x = 3yi ; &x 2 -\-.2i = \.2x; x* — 7x 2 + 4 = o, carrying irra- 
tional results to the nearest tenth. 

2. Checks. 

For example, find whether 11 and — 3.5 are root's of the equation 
24r 2 — 15* = 77. 

3. Problems of as practical a nature as possible should be 
selected, without introducing the technical language of physics 
or other subjects with which the pupil is not familiar. In gen- 
eral it will be found that this third field is limited. 
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Simultaneous Equations Involving Quadratics. 

1. One simple (linear) equation and one quadratic. 

For example, solve the equations 5.* — 431 = — I and 2x 2 + 3xy — 2y 2 
— 22 = 0; also x + y = V27 and x 2 + xy + y 2 = 21. 

2. Checks. 

For example, without solving the equations determine whether x= 2V 5 
andji=3Vs satisfy the equations x + y = 5Vsand3;r 2 — 4*y + y 2 = 65. 

See suggestions given under Simultaneous equations, section 
3 in the outline for intermediate algebra. 

3. Problems in two unknowns as in quadratic equations. 

Intermediate Algebra. 

Review. 

Pupils will be expected to be familiar with the work in ele- 
mentary algebra, and the examinations may contain questions 
in any of the topics given in the syllabus on that subject. For 
this reason there should be a thorough review of elementary 
algebra in connection with intermediate algebra. 

Elementary Algebra Extended. 

1. Factoring will be extended to include the following: 

(a) The form a n — b n when « has any integral value, and 
a n -f b n when n is a multiple of any odd number. 

For example, factor x 5 — y s , a e — 64, a 3 + 8, m^ + n 6 . 

(b) Simple polynomials of degree not exceeding 4 by the 
factor theorem. 

For example, find the prime factors of the polynomial m* — 4m 3 — m 2 
+ 16m — 12. 

2. Fractions will be extended to include fractions whose 
numerators and denominators may contain fractions, such ex- 
pressions being considered simply as cases of division. 

x 2 + y 2 

#2 v2 

For example, simplify the fraction ^-, the pupil considering this 

x — y 

x + y 

,, . , - * s + y 2 x — y x 2 + y* x + v 

as the simple case of -*-—; -5- -—■ , or -~^i X — T — . 
x 2 — y 2 x + y' x 2 — y 2 x — y 
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3. Roots. This work will be extended to include the rational- 
ization of the denominator of a fraction, this denominator being 
a monomial root of any order or a binomial quadratic surd. 

For example, rationalize the denominators of — = , -3= , -=. , and 

V3 "Vc a — a/6 

_ __7 

V3 + 2V5' 

Simultaneous Quadratic Equations. 

1. Two homogeneous quadratic equations where one or both 
are homegeneous except for the absolute term. 

For example, solve 6.r 2 — jxy + 2y :! = o and 4y 2 — Sxy = 6 ; also 
x 2 + 2xy = 24 and 11*31 — 2y 2 = 60. 

2. Symmetric equations, one of which may be of the third or 
fourth degree, readily solvable by quadratics. 

For example, solve the equations .*■-{- 31 = 5 and * 3 + y 3 = 35. 

3. Checks. Be sure the values obtained for the unknown are 
properly associated in pair. Check each pair by substituting in 
the original equation (or equations) which was not used imme- 
diately to obtain the second value in each pair. In any case there 
should be as many sets of answers as the product of the de- 
grees of the two equations being solved. 

For example, in the equations x -\- y = 3 and .r 3 + y 3 = 117 which 
values of x and y should be associated in making up the answer? If the 
values for x are obtained first, the corresponding values of y will prob- 
ably be obtained by substituting in equation 1. Hence the correctness of 
your answer will be tested by substituting in equation 2 only. The same 
for other equations where there are more than two sets in the answer. 

4. Problems involving the above types. 

Binomial Theorem. 

1. Infer the theorem, without strict proof, for the case of 
positive integral exponents, finding also the formula for the 
rth term. 

For example, write the expansion of (a* — </>b) e , and also find the 9th 
term in the expansion of (1 -f-r)". 

2. .Anply the theorem to the expansion of simple cases used 
in financial work. 
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For example, find the first four terms in the expansion of (l + r ) 10 
when r = o.04!/2. No problems involving difficulties greater than those 
in the three cases here stated will be set on examination. 

Theory of Quadratic Equations. 

i . Assuming that every equation of the type ax 1 -\-bx-\- c = o 
has one root, it will have two roots and no more. 

2. Relation between the roots and the coefficients. 

For example, in the equation ax- -\- bx -f- c = o, express the sum of the 
roots and the product of the roots in terms of a, b, and c. Apply this to 
determining whether 2 and — 7.5 are the roots of the equation x* — 15=2*-. 

3. Formation of an equation from two given roots. 

For example, what equation has for its roots — y x /i and 0.4, and no 
other roots? 

4. Nature of the roots. 

For examples, find without solving whether the root's of the equation 
■z.ix- — Z*-\- 1=0 are rational or irrational, real or imaginary, equal or 
unequal, positive or negative. 

Exponents and Logarithms. 

1. Prove the following laws when m and n are positive in- 
tegers : 

a m X ° n — a" 1 *", 

m _^ a n = a m-n m greater than n, 

(a m ) n = a mn . 

2. Meaning of negative, fractional and zero exponents. 

For example, why is it reasonable to take a~ m as equivalent to — ? a»l r 
as equivalent to Vo> or ( Vo)''? a" as equivalent to I ? 

3. The application of this work to the manipulation of surds 
as already considered. 

For example, assuming that the fundamental laws stated in (1) are 
true for negative, fractional and zero exponents, express such relations 
as the following by the aid of such exponents : 

*VoV6 = -voft, 

>/a: V* = >/a:&, 

fti ,—, m 1 — 
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4. Logarithms considered as exponents of 10; thus, because 
io 2 = ioo, we have log 100=2. Explanation of the funda- 
mental laws of logarithms as follows: 

log ab = log a -f log b, 

log ^ =log a — log b, 

log a? =/> log a, 

log ^a = - log a. 

For example, if a = io m and b = io B , then m — log a, n = log&, and 
oi»= io m .io n = io m * B . Therefore, by definition of logarithm, log ab 
= m + n, that is, log ab = log a + log 6. 

5. Computation by means of logarithms, using and convenient 
tables. Interpolation to be included. 

For example, find the product of 1.74, 0.38, and 24.6; find ^1.73; find 
1.04 9 . The student should be told how many significant figures should be 
given in the result, depending upon the number of places given in the 
table that he is using. In general, in any problem that he is likely to be 
solving, he may expect a close approximation to the fourth significant 
figure with a four-place table, and to the fifth significant figure with a 
five-place table. 

6. The use of logarithms in the solution of simple cases of 
expotential equations. 

For example, solve the equations 10 = 4*; 5.6= ( 1.03) l -+-*. 

Graphs. 

1. Graphs of numeric equations of first and second degree. 

For example, draw the graphs of the equations x — 0.2, y = 3 and 
x 2 — xy + 3y 2 — 4 = o. 

2. Application to the solution of numeric equations. 

For example, by the use of graphs find to the nearest tenth the roots 
of the following: 

(1) x + y 2 y — 2 and x* + y*=9, 

(2) x- = 46 and x 2 + \iy= 9. 

3. A more extensive study of the graph in connection with 

every-day business usage, drill in determining scales, etc. 

For example, on the same paper represent graphically the increase in 
population of the United States and the British Isles from 1800 to 1910, 
after determining a suitable scale. 
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Advanced Algebra. 

Review. 

The course in advanced algebra should cover a thorough re- 
view of all the topics in elementary algebra and intermediate 
algebra, with more difficult applications than can be expected 
in the earlier study of those courses. 

For example, the pupil should be prepared on such topics as the fol- 
lowing : multiplication and 'division by detached coefficients, the factoring 
of such cases as o B + b n for various values of it, elementary work in 
continued fractions, all types of work in radicals ordinarily given in 
elementary textbooks, and the use of logarithms. 

Progressions or Series. 

1. Deduction of the two fundamental formulas of arithmetic 
progression, i=a+(n — i)d, and s-in(a-)-i). 

2. From these two formulas derive others by equation 
methods. 

For example, prove that s= I /in[2a-{- (n — i)dj. 

3. Applications of these fundamental formulas. 

For example, find the sum of the first 10 terms of the series 3 + 7 + 11 
+ 15 . . ., and the 15th term of the series 4,-1,-6, — 11, . . 

4. Deduction of the two fundamental formulas of geometric 

„. , a(l—r n 

progression, i=ar"- 1 and s= — — 

5. From these two formulas derive others of a simple nature 
by equation methods. 

For example, show that s = - - — - - - . 

1— r 

6. Prove that the limit of s is in an infinite series in 

1 — r 

which r < 1 . 

7. Application. 

For example, show that the limit of the sum of the infinite series I, 
V2, %, % . . . is 2. 

8. Problems involving the above types. 

Permutations and Combinations. 

1. Formula for the number of permutations of n dissimilar 
things taken rata time. 
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2. Formula for the number of combinations of n dissimilar 
things taken rata time. 

3. Applications based on the above formulas. 

For example, find the number of permutations of 13 dissimilar things 
taken 7 at a time, and also the number of combinations of 13 dissimilar 
things taken 7 at a time. Find the number of ways in which a combina- 
tion lock of 50 numbers may be set on 4 different numbers. 

Complex Numbers. 

1. Operations. 

For example, multiply 2 + 3V — 1 by 7 — 9V— 1, and rationalize the 

3-i_ v * 

denominator of the fraction — — . 

3— V— 3 

2. Graphic representation of a complex number. 

For example, represent graphically the three cube roots of I, that is, 
the three roots of the equation jt s — 1=0. 

3. Graphic representation of the sum or the difference of two 
complex numbers. 

For example, show graphically that the sum of the three cube roots 
of 1 is zero. 

Theory of Equations. 

1. Number of roots. 

For example, assuming that ever rational equation has a root, prove 
that an equation of the nth degree has exactly n roots. 

2. Formation of an equation from given roots. 

For example, form the equation whose roots are 2, — yi, 3 + V — 1, 
and 3 — V — 1. 

3. Commensurable roots. 

For example, find the roots of the equation x s — sx* — 4X 3 + 20* 2 
+ 3*— 15 = 0. 

4. Fractional roots. 

For example, find the roots of the equation I2.r 3 — 20.r 2 — .*• -f- 6 = o. 

5. Imaginary roots. 

For example, find the five 5th roots of 1 ; that is, solve the equation 
x s — 1=0. 

6. Checks. 

7. Transformation of equations. 
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(a) Of an equation having fractional coefficients into another 
in which the coefficients are integral, that of the first term being 
unity. 

For example, transform the equation }$x 3 — %x + 2 = into an equa- 
tion of the form x 3 = ax 2 + bx + c = o, a, b and c being integral. 

(b) Of a complete equation into an equation in which the 
second term is wanting. 

For example, transform the equation x* -\- 2x 3 + 3x- + 4-r — 7 = 
into an equation of the form x* + ax- + bx + c = O. 

(c) Of an equation into an equation in which the roots shall 
be some multiple of the roots of the given equation, or shall dif- 
fer from the roots of the given equation by a given number. 

For example, transform the equation .r 3 — 7.V -f- 5 = into an equation 
whose roots are double the roots of the given equation ; or whose roots 
exceed the roots of the given equation by 3. 

8. Descartes's rule of signs. 

For example, how many positive roots and how many negative roots 
may the equation x* — 17* 3 -f 65-r 2 + 41* — 330 = o have? 

Numeric Higher Equations. 

1. Horner's method of approximation to the roots of a nu- 
merical equation. 

For example, find to the nearest ten thousandth the root of the equa- 
tion x* + 4* 3 — 3X 2 — 2&r — 28 = o lying between 2 and 3. 

2. Graphs. 

For example, by the aid of a graph find to the nearest tenth the roots 
of the equation x* + 4* 3 — 3*- — 28x — 28 = o. 

3. Checks. 

Problems. 

Problems should be given showing the use of the formulas 
and equations studied, and the applications of the subject should 
be made apparent. 



